Solar energy represents non-polluting, inexhaustible renewable source of energy that can be utilized economically to supply man's needs for all the time. A solar cooker cum dryer was designed, developed and fabricated. The performance evaluation of the system was carried out. The solar cooker was used as the solar collector for the solar dryer. A solar cooker having size 750mm x 600mm x 150mm has been developed. The solar dryer was designed with 0.49 m 2 collector area. The collector angle was calculated for Jalgaon and it is 24.16° facing south. Drying chamber of size 750mm x 600mm x 450mm was designed and fabricated. This equipment was tested for cooking of food materials. The various atmospheric and drying parameters were also observed during the testing.
. This energy is radiated from the sun in all directions and a very small fraction of it reaches the earth.
Majid Ezzati et al. reported that by using solar energy we can save a huge amount of various fuels and capital. Beside this, solar energy is a clean fuel and due to combustion free, it is non polluting fuel too. We not only save the money and fuels but also can maintain a good health by using it and keep away from various harmful diseases which are generated by the burning of biomass 7 .
Cooking is most energy intensive activity in domestic sector increasing demand for energy, unchecked deforestation, drudgery in fuel wood collection and exponential population growth has aggravated cooking energy problems. In this critical situation, solar energy offers practical solution to the household energy problems.
Traditional practice of drying agricultural produce in the field's country yards and the roads by direct exposure to sunshine involves the risk of weather damage, losses in fields and losses during storage and transportation due to improper and incomplete drying. As compared with sun drying, solar dryers can generate higher air temperature and consequences lower relative humidity's they are both conductive to improved drying rates and lower final moisture contents of the agricultural produce.
Cooking of the food requires tremendous amount of energy in the form of fuel, wood, cow dung, crop wastes etc. affecting the environment.
Due to multiple cropping system and increased crop intensity drying of crop also assumed importance on small scale, village women and housewives in urban area needs to cook food and dry food materials.
The present study was undertaken to develop a solar dryer cum cooker with locally available material and simple to operate.
The sun gives 3.7 x 10 26 watts energy of which earth intercepts only 1.8 x 10 17 watts. This means that the energy emitted by the sun within three minutes is equivalent to the world energy consumption during year. The 99 % of the energy of the solar radiation is contained in the wavelength bond from 0.15 to 4 micrometer comprising the near ultraviolet, visible and near infrared region of solar spectrum. The solar constant has a value of 1.36 kw/ m 2 or 1.95 cal/cm 2 /min 9 The power from the sun intercepted by the earth is approximately 1.8 x10 11 MW, which is many thousands of time larger than the present consumption rate on the of all commercial energy sources. In a tropical counties like India where the sun shine with brilliance for more than 300 days in the year and where solar radiation is as much as 650 calories per sq. cm per day, the utilization of solar energy can be very effective.
Depar tment of Rural Engineer ing, Gujarat, conducted research on the performance of commercially available box type Jyoti solar cooker and it was evaluated with respect to inside cooker temperature and cooker temperature for three insulating materials namely, fiber glass, saw dust and Aak floss mixed with paddy husk ash were measured. Modifications were made to increase the effectiveness of absorbing surface and to make cooker airtight. Tested an inclined dryer to compute maximum radiation throughout the year. They reported that the dying time for chilling in this dryer is reduced to 40% compared to simple cabinet dryer. Moisture content of chilies can be reduced from 82 % to 7.2 % within 5 to 6 days Maximum temperature 29.3°C. The efficiency of utilization of solar energy was about 13 % in this dryer 8 Bahai International Community Institute used solar box cooker for its own cooking and later two Scheffler type reflectors with thermal heat storage capability. Many women were attracted, and therefore the next phase did the institute serve placing household size parabolics in village 3 The basic design consists of a rectangular container, preferably insulated and covered with a roof or clear plastics. There are holes in the base and upper parts of the cabinet and rear panels. The interior of the cabinet was blackened to act as a solar absorber. Perforated drying trays are positioned within the cabinet 4 The solar dryers have been classified on the following criteria. 1.
Whether or not the drying product is exposed to isolation 2.
The mode of airflow through dryer 3.
The temperature of drying airflow circulated to drying chamber
The main factors governing the choice of the solar collector type is the temperature increase required. Some general guidelines to this choice are as follows: 1.
For temperature rise up to approximately 10°C a bare plate solar collector is most suitable due to it's simplicity. It is recommended that a higher air velocity be used for bare plates collectors than for collectors with cover plate 2.
For greater temperature rise of up to approximately 35°C single cover plate collectors are more effective overall than double or triple covers.
N. Kumar et al. has been designed a truncated pyramid type solar cooker. It was designed for multipurpose owing the geometry of design rays hitting inside the cooker (walls) were reflected with high intensity to downwards a higher temperature was maintained at the absorber tray (bottom side). By making an increment in the depth of the cooker the device acts as a dryer for the domestic or homely purpose 6 .
The cooker was single glazed with a pane of 2 mm thickness float glass as well as the whole system was i.e. MSES. The inner absorber tray was designed particularly for good sensible heat storage and a rubber gasket of 1.5 mm thickness was placed in opening lid to make leak proof. Apart this, a high intensity planar reflector, 184 × 75 cm2 of corrugated lacquered aluminium was used to enhance the efficiency of the combined components of the system. The system was placed towards the south orientation 12 
absorber Performance
Desirable properties of absorber in the solar collector are high absorptivity of incident radiation, low emissivity, good thermal conductivity, steadiness at the temperature encountered, robustness, low cost, low weight per unit area. 
MatERialS aND MEthoDS
The solar cooker cum dryer was Designed and fabricated in the Department of Agricultural Process Engineering, Jalgaon,
Design of solar collector
The solar collector is to be designed by following assumptions: 1.
The dryer is situated at latitude of 21.05°N. 2.
Average isolation on horizontal plane during March is 580 w/m 2 .
Slope of the Collector (b)
In order to calculate the optimum slope of the collector, march 16 was taken as mid point of the drying season. The equation ( The value of r = 0 was used for the present calculation.
Collector area (ac)
The collector area was designed to dry a batch of 0.5kg fresh potato chips. The initial moisture content of potato was 77.5% (wb). The potato chips were dried up to 6.5%. the heat required to drr the potato was calculated by using heat balance equation. The procedure is described given below: 
Drying Chamber
The drying chamber size is fixed as 750mm X 600mm X 450mm and perforated wire mesh tray of size 650mm X 370mm is to be provided inside the drying chamber. A plenum chamber of size 750mm X 450mm X 150mm is to be provided with the drying tray for air circulation. Drying chamber size is to be designed by considering thin layer drying.
air Circulation System
Two pipes of size 25mm are to be extended from solar cooker or solar collector to the bottom of drying chamber. These pipes will be the hot air inlets to the dryer. They will be provided with valves of size 25mm to control the air flow rate. Three inlet holes will be provided on the sides of cooker with caps.
Fabrication of the cooker
The cooker will be fabricated by using wood, hard board, insulation material, G.I. sheet etc.
Frame
Wooden frame of size 750mm x 600mm will be made using wood strips of size 50mm x 50mm. While fabricating the frame, the collector angle will be adjusted by providing slope of 21.75° to the wooden strips.
Solar Cooker
A cooker box will be fabricated by fitting hardboard (5mm thick) from the outside and G.I. sheet (24SWG) from inside the cooker box. Coir mat (30mm thick) will be fitted in between hardboard and G.I. sheets as an insulating material to prevent the heat loss. Using plain glass having 3mm thickness covered the sloping portion of the box. The sheet was painted black by using black mat paint enough room was provided for cooking utensil in the cooker box. Four cooking utensils made of aluminum can be placed. The diameter and height of each utensil were 200mm and 62.5mm respectively. Box is provided with door of placing the utensils. Three holes were provided on the cooker box with caps of air inlet two PVC pipes (25mm) were extended from the back side of box for hot air outlet to the drying chamber.
Fabrication of drying chamber
The drying chamber will be fabricated by using G.I. sheet (24SWG) of size 750mm x 600mm x 450mm. A wooden frame will support the drying chamber. The chamber will also be painted black from outside to receive solar insulation. A tray having 650mm x 370mm size is to be provided for supporting the material to be dried. A plenum chamber of size 750mm x 450mm x 150mm has to be constructed and is to be connected to the solar collector. The hot air from the solar cooker cum collector enters the plenum chamber, which in turn enters the drying the chamber through the materials. Two pipes extended from solar collector are provided with valves to control the airflow rate. Two pipes outlets were for the exhaust of air as shown in fig 1.
Parameter to Study
Temperature: temperature will be measured by using mercury in glass thermometer (0-110°c). Dry bulb temperature and wet bulb temperature of ambient air will be measured. The air temperature inside the cooker and inside the drying chamber is to be measured. Solar Intensity: Solar Intensity is to be measured by using a solar -intensity meter known as 'Suryamapi' (make-Central Electronics Ltd., SM-203 Range-0-120 mW/cm2). The solar intensity is to be measured at predetermined intervals during cooking and drying experiments.
Drying Efficiency (nd): It is the ratio of energy required to evaporate the moisture to the energy supplied to the dryer. Drying efficiency is calculated by following formula (Brenidorfer et This is defined as the ratio of temperature decrease due to cooling air during drying and the temperature increase due to heating of air (Brenidorfer et. al 1985) .
HUF is calculated by formula as HUF = (t1 -t2)/(t1-t0)
Where; to= Dry bulb temperature of a ambient air t1 = Dry temperature of drying air t2 = Dry bulb temperature of exhaust air
Coefficient of Performance
It is calculated by as follows, COP = (t 2 -t 0 )/ (t 1 -t 0 ) Where, 
Measurement of atmospheric Parameters Dry Bulb temperature
The dry bulb temp gradually increased from 10 o'clock until about 13 hrs latter it started decreasing (Fig.2) 
Relative humidity
The daily variation in the Relative Humidity is shown in fig 4. 2. The Relative Humidity was high (55%) at 10 o'clock and it was decreased up to 13 hrs (about 42 %). Thereafter it started increasing. (Fig.3) 
Solar intensity
The variation in the solar intensity during the testing period is shown in Fig 4 . Solar Intensity increased with day time and it reached the peak at 13 hrs. The maximum intensity observed was 98 mW/ cm 2 at 13 hrs and the minimum was 84 mW/cm 2 at 15 hrs.
Performance characteristics of solar cooker cum dryer
Performance characteristics of Solar cooker cum dryer like heat utilization factor, coefficient of performance (COP) and drying efficiency were calculated and are discussed as follows.
heat utilization factor (hUF)
The heat utilization factor of the dryer was calculated and is shown in table 4. It is seen from table that the heat utilization factor was high at the time of beginning of drying operation. The maximum heat utilization factor is 0.57 & minimum is 0.10. Similarly the COP was also calculated and presented table 4. The maximum COP was 0.80 & minimum was 0.43. The COP was minimum at commencement of drying and maximum at the closing stages of drying. The total of heat utilization factor & coefficient of performance is 1.
Drying efficiency
The drying efficiency of the Solar cooker cum dryer was calculated by using the equation given in section .It was observed that the efficiency of the dryer was high at the beginning that is 11.4 % and minimum at the time of completion of drying that is 0.7%.
CoNClUSioN
The solar cooker cum dryer was designed and fabricated for cooking and drying of food materials. The solar cooker used as solar for drying operation. A solar collector of the size 0f 0.49 m 2 was designed along with separate drying chamber. Inlet and outlet holes were provided for exhaust air. Two PVC pipes with valves were provided for carrying hot air to drying chamber. While working as cooker, the holes and valves were closed and during drying operation they were opened. On the basis of the findings of investigation following conclusions were drawn. Solar intensity on collector surface was about 8 to 10 % more than that of horizontal surface. The average heat utilization factor and coefficient of performance of the dryer were 0.2 and 0.8 respectively. Solar cooker could be effectively used as dryer.
